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(54) AUTOMATIC ACID CONCENTRATION CONTROLLER AND AUTOMATIC ACID 
CONCENTRATION CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device 
capable of continuously controlling the hydrochloric 
acid concentration of a final tank among the plural 
pickling tanks constituting continuous pickling 
equipment. 

SOLUTION: This automatic acid concentration 
controller 10 has a main body which constitutes part 
of a flow passage 2 for continuously passing a pickling 
liquid housed in the pickling tank 11, a densitometer 
which is installed in this main body and continuously 
measures the pickling liquid flowing in part of the flow 
passage 2, a thermometer, an electrical conductivity 
meter and an arithmetic unit 14. The device has 
continuous acid concentration measuring instruments 
1c and 1d which are respectively installed in the third 
tank 11c and final tank 1 1 d among the pickling tanks 
1 1a to 1 1d constituting the continuous pickling 
equipment 12 and a feedback control means relating 
to the acid concentration of the pickling liquid 
respectively housed in the third tank 11c and the final tank 1 1 d in accordance with the 
computed values obtained by these continuous acid concentration measuring instruments 1c 
and 1d. 
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iii*«i*Ri«nTi»*. ^i5tffis$nft»3» 
flo^e.feffl!i{ii6]^oTasiii$nft. ctucjco. 

(4. &«lla ~lld K«&giB£ft&J&<<E>g?iSfe£ftft. 
fc*, 0 3*3ck^0 4W|ji^-et4, fBl«lla lcft#-r 
SKBfcfcMgWaSttU £AT, ^2<fllb (zttflF^b 
Sr. £5 3«lla tct4?3Mfc£. HS4«lld CttW-ltd* 

[0 0 6 7] z\<Dmi0imfcmffii2<D&mmmu ~nd 
tfi. s-K«citiia ~iid ^ti^tuzte^TWimmom 

:/13a ~13d S^-bT. ltt&bfc#*J6JBfficD&B«» 

««)fesBia~id*taf«an<5. mmmit. 7t?>^i3a 

~13d K<fc0#&ife*flla ~lld *^«B«tK2*^b 
TBEM^tift. mil$nfe^a^l4. ttBB%ttM£« 
Bla~ldWF'qg|5tc^^;Stifeii^tSSS2a~2d©-g|5$oit 
ft. &S6«c*lla ~lld ^SSn*. «»Tftg?i5fe^ 
t4. KBft*i^a!J3£^Bla~ld©f*}aS{rjg«Sftfc!i58 
«EK2a~2d<0— aS&flSftftKfC. 2gStf4a~4d. SStf 
5a~5d*5ct^B$!W-6a~6d»r«t D. SES. iaS*3«fcD: 
^«**<-€-ft-eft^WfcaiJ5t$ftft. 
[0 0 6 8] ^*3, 0 3*5J;D;0 4lr^-r<i;5tc. US! 
SKIS 2 K(4, fi* 0B6ih<0fc»OBia«BttB:»TV^ 

2\zm&.K)K±<Dtztb\zm.mmm&w>ttt3.< th* 

iKro«SeteHbfcig*0(45l*b^:^. bfc^oT. 

9oT. C©KiaSBlc*^T3S*0*«f!^-rft*5-€-ft 
^'*ft. 

[0 0 6 9] ggiggiI«ia']j£gBla~ld*4, jKgglT 
»ftDDC(il[|g^>'^;i/fflffll) ^Bl4lCt^^ftft. d<D 
DDC £Bl4«>&®ftf9Pft^«f. IB 3 Mile . AHMTlld 
(IgK) «*&S^gS^-Tft#«tSl5c . 15d co 
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[0 0 7 0] dcoct^K:, *$n&&m<ommm&W)mw 

If lie £fc»LTfT fBHilla *JJ;^2<fllb ^ 
©Btt0>«|ftttfT;b&^. fcfc'U SB 4 Wild 3 
Wile 'V Sf§3*llc *6SB2«llb ^. JR2NTllb * 

eseiffiiia 'v j E-n-etxKi!fe«fij&*^— a--7d— r .. 

«. cntzeb. MKCftlftSnttttlBlWlla fecfctfSfi 
2«llb ©gg^gte. ±#*S«fctfttT&»DigU&J&*6 
fe. IS— j£C«fc*l-5. J0 
[0 0 7 1] **J6JBJKK:*5HT, KJgSrm4tflld 43 

E5fi. SfSlfflla ~SB4«lld tn?m?«)K^^- 

ju^ (%) ©MSiB*©— «t«"rf5 7Trft*. a: 

is, H5tc^-r^7 7t*5ViTtt, UttT^-Jl^te, 

fcR£**«*«*-r*;:i»;:«fcD. fftULTisD. II 
4tflld KisttSI&X^r-^SrlOO %iltilT* 

[0 0 7 2] 051:^^77*6. 0 3C*tl«8 2? 

mmmi2x-\t. sg3*iic oi&xtr-frm&mhft^z. 

lldisJ;U:Si§3fillc fc«|&U SBUflla ~Sf54lflld 

»wr*. ^ntcio. sgittiia ~m4«iid tn^e 

[0 0 7 3] &is. £©0tJte, flKX^-;U^^St>S5t,i 

^t*^3«iic t*-5*i-&t$.€.**. enc^^ns 

[0 0 7 4] ;!©*SSJfifJli©&8KeKiffl9|lgK10T? 
tt, MflE*«WJ£««la~ldfc«fc9fc«Wfc»sn*: 

:r — :9 <t LTDDC gil4^I6n5. DDC ggl4li, 

m.^ntz^-^(oo*>x'mmmiu *3«t^3Wiic 

T. JKMEMlld is<fctfSII3«llc -en-en©***** 
[0 0 7 5] &iS. SB 1 Mlla iS£tfSf5 2.tfllb trST 

ana*©? 5 -*!*. 4ciidi«iiB«>iiaiseib«iiP«B* 

S A= S - a (T-25) 
D A = D + b (T-25) 

t=c (die - SA+ f • S A 
-g (h • S A+ i • S A 
■ = m (n • DA- S A) - p 
fcfc'U Sli^^^*a'l«l*. TttftttSIMtt*. SA 50 
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[0 0 7 6] DDC 3£gl4tt, .«HtStlfc«»«lld iScfc 

tfSB3«iic -en-enostfeatroisfifti;. ^atfe'j&e 
nfcfi«ittiid *j<tcxig3«fiic ^-n^n©&ig&©@ 
«*4:*jttt-r*. fit, ddc shmu. mm.mizm 

%iW.£<?>ffimz-¥n\z-? 3~c<. Si^ffllld is,fcy:Sfi3 

mic *n^h^©&>&©#u&fi£S[ii-r£. s^sii 

fcSigmMill DDC *«14*€>. SSSSSiJPfS^i: 
UT#«S*&15d . 15c0MEIitt#t'vfl9Jfc:3l€>n<&. Z\ 
nicj;0. #««15d . 15c <Z>Bfl6n#tfl9jlcfM«£n. 
g*S«lld is<fctfSfS3ffllc •5-n^ r n^cD^jgcDtt$&S 
^{lS'JlZ^M$ns= ^©.fcSKUT. flk&Mfflld iSj; 

tfs& 3«nc ^n-E-*nrog?iis»t7^ - bv\*y ^turos 
[0077] -r B4i:*nx, ^mmm<om 

•dESIMfflttBlOl*. g&«lld<!:, g&fflld ^ffl 
I(Ett{KJ&*i5&. §S»g§ (5*- ^fflSflf a >tf 3.-^)1 

4 *#-r-5»8*ai^ai«^gidt*e.««$tis. * 
it, Bttttud (DgEii^ii, Kisaea^sutSBidfr 

«Hs©5*->C»tJi»T, »3¥8gl4£,fcoTJSliJ£ii 
4. ftiS, 0 4C43lt5)^K^>i7l6«, Sgl&i5fc«ll 

[0078] m 6 (a) . ieft) a. €~n^n, 
mmz*-?. 06 (b)tc*5tt-5«tttB 2 ijiifbifc 

14CS1S$1±T*5< dtt«t 0. DDC »B14CJ;0. *g 
[0 0 7 9] B7li. «*lh4d, fiSth5d*5«fc^««* 

mediz «fc d ?# 6 n^aii^MrofflacDaiM ^-rmmmT 
&z>. mmiz^-r&?\z. ^s«-4d. ssst5d*s«fc^ 
mmm6<iv>mfei8i$k\t, m4\z&tfz,7>-7®. (^m 

[0080] &.&muiz<aomwim&&<i:ztmit®imm 

• • • (D 

• • • @ 

(DA- 1) ( 

(DA- 1) ( + j ) +k - • •© 

• • •€) 
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[0 0 8 1] COJ:5Cig«W»:M3eLfcl6aE. 
J: *«*s©tt£±e©W««<r~®K:ffcVr * £ £ E 
±9. &®i5tfilla ~lld E*5lr»T*K«JCJfiffc«« 

d *3±tf?ii3«llc CHtsaUli^, JMMflld & 

5. 

[0 0 8 2] fit, CCDctolCbT^'S.ttfciggEigg 

ta*i-r*«[ifc»!!Eto«iS*-ifD»c-r*fc»e)»c. m. io 

ns. concur, *mmBM<DWtmm&W)mm$i 
miox-it. mmmiu *>j;tfsg3*iic -en-enofB 

s^<. mmwiu *5«ttx*3itiic -E-nfnwigg 

[0 0 8 3] Tftib*. *?HKJ*ftaMKaiMM*l£ 
B10©|g 1 ©*#gm. fk$S«lld fccktfffi 3 fillc E*f 
bTfT-5K«©«»a«)*j«ftS:H*fc«>C, &iiftS 39 
ttffl££Bid. lei. •Mftlld &<fctflfl3lillc **i 

l/fti«»WEttfflV>T, &S$«lld «J:0W3« 
11c *n*ftKa*-f-***<Dttl&*£:7-r- KAyfi 

£<T£5t«6E, K»S<7)^«aiBI^Otfe,0#Sr/jN 50 

[0 0 8 4] ssk. *%)ti»fta>aaftsiMM«HMi 
lortt, mfemmwom&tfi&z ^\z\m±^^^tztt> 

E. £&«lld i$J:tfl6 3ltllc Slftottftttlla . 11 
b icH-rftMfiT 9 — ^«ffl^T, fikifcWlld i5<fctf?g3 

«iic tn*noi**ffliiiflE*7^-H7*7-i< 

[0 0 8 5] H3E*JV»T. Si^ttlld 43J:tfSB3«ll 40 

c £i*oBK%wiia . nb iz*rft?nmvtzm&&mf0i 

»H££Bla, lbE<kD. KJfcWlla . lib EiR££ftfc 

mmm<nmmm&mimtmzMfe£nz>. &®mma%mfe 
mmn. ibE«fcsMjett. m®mmmmfemmic u\z 

[0086] mmmmufcrnfemmu. mz&zmfessm 

tcS-^^T. ffiSfc«lla . lib lZ*$\12,mtiLf%mmftK) 
a . lib C*J»t€.#tt«fMiSfcO©K#l*S©*»tllc 

g-^x. suFftiid 43«t^m3t§iic ^-n-enEim 50 
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[0 0 8 7] TfcfcS, &K«c<flla . lib E^tt^m 

tii^wafco©»ii"matt. x mj 7 7"^aini; 1 t 

oT-tlSKE^ft-f -5. COXSU^^ffiLfitt, a 

MT5. H©Jfc«>. K«K»l88W?egBla. lcE<fc9& 
«fe«lla . lib C*tt**««©fcfc$atoWK:MJ6L 
T43< C<i:E«fcD. £&«lld *«ttfJB3»llc E*5tt 

[0 0 8 8] H4fcM>T, fltia>U7c7^- 

ffi**A73£n-5„ ^ne.^f-i'S ddcsb 

-jr20«MKKlsT*<. 

[0 0 8 9] 0*0. »*»Bl4»C«k0 7^- K/tyf 

««uc«fc-pT«»anfc«*©«i(e** ddc^bi9^a 
Tj-r^o Sit. «igKK«ci9:li7 r D-tx3>t:jL— ^2o*» 

*««<h. «J*£B14E«fcD8W2*lfcl6»5lflla . 11 
b E*5lt-5&it*CD^<fc<fc£ DDC^B19^A73-r«. 0 -t 
LT. DDC gBl9E<fc0, &8fc«lla . lib EiJlt-Sg? 
fiS©«T*ESt*^Tgij&liiid iScfctflg 3«lic E 
«(*«KffiK'ft€TORL 7-f - K/ty MfllC J: 0M 
* 3 *lifcfc«© 7-f-K7* "7— HMWlCt 

[0090] sj*. ««*sJ:tf5-f >xtr- wm&m. 

EUTfrAtfJ:^. H3*$«fctfH4C:feV»T, K&lfll 
a , lib ©il&iggte, WiB©®5£*5cktf®5$;£ffl^3 

e ti:<t o*«e>e.ns 0 ecD<fc5ELT#sb;ti&g?igft 

E. 16(a) i5<ktfig6(b) CSLt. £9. Slg&J: 

a (ttstk) \z£k>. mmmmm. -Drnvmrftz^m 
«TfB©aic<t o. **e.n-5. 

[0 0 9 1] 

FF =Kf • W • f (d) • g(Ls) © 

f (d) ttffiJP'*, *6fCg(Ls)tt9-f>xe-H 
[0 0 9 2] T^*?^, 7^-FA*-y^HfP(r«t-5ttJ^ 

UTrofilfffliffln. *6tc, 7-f-hvv^iWii: 
J:0*»6nfc»«t©«iefi*. 74-H7*7-HII 

jg#wre<h{'«t o. MiE-rs. enic^to. kkwh 
d *j;tfas3«iic tti^tnzMti>mmmi^m^. m 
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[0 0 9 3] CcDckpdbT, SEiftffllla , lib \ziz>tt 

z&mm&o&mmiz&^T. «&*iid *j:^3 

lillc tC^tt-5^>^c7)«*&S^^M-rS7^- 

T, fr5. cnKcfcO. gi«l«lld *5 J;tfJg 3 tfllc 

n?n<r>mmg.titf zm ^z>y*- fa* yvwrntzw 

«lld *5 £TK3S 3 Willc<DWi$&fg.(DxB.$Lt£lB;T IZtt l^T 
SCtA^t*. 10 

[0094] \A±.®m\^ti£.^\z. ^mmmommm 
t, mmmu *5<fctfsf§3<§iic <Dmm&<Dmi&miz.m. 
ore®. mm*mi&2tiz>&&imT-&z>mmmu 

-5 C<t gi^Wlld 3 *llc *rtl^ 

[0095] m&tmm . nb <Dmmm<D^.m 20 
fit^rffl^Tg^ttiid *3j:^3«iic *n?nv>mm 

<hlci;D, X -y^Jt^mbtciSiil^lflld ■fc.fcO' 

^3«nc ^n?n<Dmmm<DMmu&Tiztti,T<bj& 

[oo9 6] cco^oiz. ^mmmm<Dmmmsmmm 
mmox-it. (1) *^^j5tis<ii2^«fife-rsjai^«iid 

. is 3 sue n^n^tuzio^rmmm^mm. mm 
&&zfmnm&mmff3\zmfe?z>wi&i&mmmi2.mmi 30 

d, let, {\\)m%ntzmi£mfr i b = f'tb$iibtz*:n<b<D 
MrofflHH^S;{cS^#S^«lld*3J;^31fllc \z 

lid *3<tO:^3«llc ^n-^n©^KS««<tg^<ili: 

*3j;t;^3«iic ^n^n^w&j&wfjy&fi^M-rs 
7>f-HA7^»fit, (in) mm, ffiflsfej-tf^ 

-f>Xt!-Ki:, SEftlflla . lib <Dt&m& ±««ftft 
co#»«Sll5S^i:*ffl^T^St1flla . lib K&ttS 40 
Stt8SS€:#s!K cn(cS^UT«i^«lld *5<fcO:2S3 

tiiic -^n^nw^^cow^ft^^M-r-s^-f- 

•7- FMW^&tZM&'StoitTffi^Z. COtztb. Wt 

mmm *ii/^3«iic \zm-f?>mm<D^mA<D^m 
mwiz}=rtz,m®mMm<Dfe&mn<pi%m<&T£, t»r 

[0 0 9 7] JltfcflimoiaS (a) '4. TatffiiJWSgift 
t§ K IRS 2 n fcBftffitt £ ±8K<BJ »r »«•*■ ^1®^ 

^--/n*- 7 a - $ •e-*^©a^S!f5tis:«i2i(oi5iB^ig-r t * 
•s. @8(b)ii. *mmBmo>mmm&W}mwm so 
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[0 0 9 8] 0 8(a) ic^-Tck^lr, 
21T?'i. mfoffi *1*I/T51R»T*5. COT^SE 
«cftSii21-Ctt^5»21e «t|«i|j:&S, Sg5«21e «t 
0±0ft(B!l(^4«21d . Sg3«21c . SfS 2 <f21b fLt 

sgi*§2ia jwe&'aw-'E.ns. H^-r-sj:^^. ssist® 

fflA^fc<Mt'(6]^oT^jI3n.5. ^^23'i. &ff21a 

~2i e tzm$i&miswx.ifie>mm£ti&. &*. as 

(a) MO!|8(b) tf>i$291-ete. m Hf 21a 'Ctt^TS 
««Ctt«F#a £ttU HT, g5 2tt21b Kttft^b 
^3«21c Kfif^c S\ gS4«21d icttf^d 
Sr. $ei:S5i (*fWt)21efcttW*e*. ^n^tl 

[0 0 9 9] 0 8(b) \Z7f:T&o\Z, zommmikwim 

21»&g?gtlt21a ~21e Icte. &Kifelt21a ~21e -^n 

^tuz&^rmmma&m. mma^zfrnrnm^mmm 
izm%.-rz>tztb\z, 0^u?i^5S«>#>^^ti^'ti 
fit, mmvtzmi£>&ztm2\zm-fm&&mmmfe 
mmu~iet)mi0i2nz,. mmmte, 5g©#>ytc<fc 
o&^i5t«2ia ~2ie a^ffiaisn*. ffiBSft-Baife 

ifctt. »SSEtK2S^LT, &i8«&«*i«!J5£8Bla~le 
(D|^g|*{C^'«Snfc?ISliftK2a~2eO-gPSdSEnTS^ 
i5fe*21a ~21e ^^»"rs. mmWiit, MSffiK2a~2e 
©— {S^ainsraic, -SSW-4a~4e. S^fh5a~5e*3j; 
r^i»«*«-6a~6e'C«fcD. «*. jaft*«fetXJ»«**«-t 

[0 10 0] ffiS£gigiKSIJ*!&Sla~lera, iSS^S-e 
$>SDDC(itig5'i*^ ;i^WW) ^g24fC^$n-5. ;o 

DDcsB24^e>©*!ia?m^«, s^tt2ie ^±txm4« 

21d-tn-€ t n^©««t©ttl&«*l«r<5*««l25e , 2 
5d ©BSISfS^<tL.TM?>n«»o 

[oioi] z\co£oiz, *mffimm<<?)mmm&mfflw 

gS22Tl4, S!^(©«i^SS*t*tfT*-5m5lf21e *5«fc 
i^|g4lf21d \ZttLT'm\ m 1« 21a ~f§ 3«21c 

©mitii&tt^t)*^. fc/a, c<D3g^g?gtis:e2iT 

^5«21e ^e^4<f21d'\, ^4tt21d *>6I3 
«21c ^3«21c A^e»^2ffi21b 'x, £5 2 1§ 21b 

6^nt2ia ^, -e-n-e : nKj5t^*^-/N*-7n--r 
enrztb. mmm.&mMmmm2<n&WLfcm2\* ~ 

21c ©Kj«S»4, ±#43«fcD'{g;TS^0igL^A^ : b, 

[0 10 2] C0*$%£ii0lfe*ftaiMMftgB22-? 
SEiS , gSi^a'l!£^fila~lefc e fcD^WlC#enfe 

^f-^tlT DDC^B24^iien-5„ DDC gg24te. 
^Ctl7t^-^©e>*.-r^tf21e *i^JB4fl|21d IC 

2ie *3j;y:^4fi2id *n^n©*jBaE**ur*. 
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[0 1 0 3] DDC gg24te, jmj3ftfc«iR«21e *5<fc 

ti^-'noaiiflst^itis-r-So -e-lt, ddc «b24«. 

»#Mt21e *5J;tfSSS4ffli21d ^n^n^©SE^co«$&s 

[0 10 4] 0 911 DDC 8B24lC*5tt5&i£©{«:*aS 
^T7D-ia^#^b7a:^e.> DDC gB24t'i5lt-2>KJg 
[0 10 5] 7f7^ («T, rsj tet. ) 1IC* 

v^t, ddc mm24wmw}t<tiTy a — Yrtvz fflm&m 
lesns. ddc mm24<omwiWzs 2^fj-r«. s 2 

&&8fc«21a ~21e fc««S*lfc»ife*©«*. SS*5 

[0 10 6] S 3C*OT. B»«£iB&iB!Jj£gBla~le 

&t£iit*21a ~21e fc««*ftfcB«c*©«BKa»«J| 
[0 10 7] S4fC*5HT, lEIB©SftiW5&igj&©flJ 

«*«fftona. -r&to^. ®g^«-eafesm5ff2ie © 
BB£©SiJ£fiEC5a<, Sg5fi2ie ©Hig^wSSTEBfii 
C5. i. <kD/h3<, *>0<2)$g4«21d ©K»«©Si3?« 

C4*<, ^4«2id (vmmmo'gmTmmc*. , » j;9/j>£ 

U /ha<&V>l^l:l4S6'v»fTt5. 
[0 10 8] S 5(C*3^T. #ttUft25e fr6©S§5;fi21 
e ^(Dmm<Dm^&ii. #««25dJ&>e>©lf£4»21d 

©&&©«*&»<»:£, li-rnfe. w^ew+fiw otfc* 

[0 10 9] S6C*W, 2EJg©iga}il3£itt*«)!pJ 
J£*«ff*>*l*. -TfcfcS. ®S*?«TS>5|g5«21e © 
B»K©8U¥«tC5#, Sg5»21e ©Bfi«©«l!±IEe 

C5... io^<. *>^©sB4«2id ©&»«©»&« 
C4*t, m4«2id <Dmmm<Dwm±t&mu..> 

[0 110] S 7 (r*5UT. #««!25e *»6®JB5fl|21 

e ^<Dmm<Dt&mmt. &mffi2 5 d*>e>©sg4«2 1 

U S2^^?T-rS„ S8IC*3^T, #«fit25^£©??S 
5*21e *s,fct«B4*l21d 'MDSiSSfiWtLTftt 

an*. c©&, S2^ii*, «i$s 2 ~s 8 

[0 1 1 1] CWck^fC, DDC SIB24lC*5lt^S?jgCO« 
*Sffl©&ft85l£-e«:. HiSK®*3Ii|£§£Bld. le-tft-P 
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n»w«fc*BBB©ajJ&IS*S, £§4tf21d :feJ;tfSS5f§ 
21e*n-t f nco^T : ?»»3£Ufc«a±IHfil*jJ;Ot«F 

[0 112] KSa?*&ilflj£gBld. le^-n^ntciS 

at m & © m « tt * *» 1 1> ct a r n a & t 0 -5 « ^ tc 

^*t5. — »«tS*#£<bK:*S±IH«*±ia.5 

jgicaiEM (5w<fiL?i<„ -nic^D. # 

«BtS25a>e>©Sg5«21e ^itflg 4fi§21d ^tt-^tl'v© 

[0 113] «J?S*i;fc&*0>#W&fiWte. DDCKB14 
*Mtf9MH»£LT*MMJI15c . 15d ©PSSlttS 

mcasm, #««i5c . i5d offlmzmwrz. c 

niciO, ftHMflld *5<fctfSS4»lld -E-n-^ti^cog? 

tfff5 4j§21d £W©S§3lf21c ~Sf§Hf21a C^UTfc 
BBK*»*3£YbL. 4#©i»8t»«TT*. 

39 [0114] z(D^v\zvx. *mmmwuz&tiit, & 

St*«21a ~21e CJDUgan;fcBfttt©K»aE©a«j£IS 

[0 115] ^f,lC, S*?«T-*S^ 
5«21e ©**£<=> "T. S?S5*21e £Mrr«SMflmd 
©BB*fe7-r-hVty^(M»-r*. C©fc». $5i 
21e©KB«©iBJft!^mfe*lt*ffl^fc«^feitt!lE-r-5 
t, <fc<9^ftWI-=&^«ctf 2 1 a~2 1 e ©ifigS: 

50 [011 6] z.<d^o\zvx, *mmMm<DWtmm.8W) 
mmmm22xu. a^«2ie *<ty:^4«2id -en-^n 
ic*jtt^gfiass©^s> i**±i«it«n*no* 

tC-it$-a--5^<, g*ltf21e 43j;(yt^4S21d -ttl-? 

[0 117] ffefc-fe, ^Jfi^^©K«Ke»l«IIS9» 
B22©4#&te. ^5«21e *«ktXSS4»lld ^n^'njc: 

»UTff ■5tt*©«*«*3&fc«aMfc-r*fca, Kit 

SS^SlftilBle. ldt:"«fc*JB5«ll21e *3«fcy:^4*f21 

40 d t-tl-tnc^-r-BBBaEoaWWJti:, S5«21e *3 
«ktf?g4«lld fcWr-5KSK©#*$&ft©7^- HAyf 

<, K*«Lfc»»flE©«lftil*fflt>T, Si^«21e *3 
ck^4«lld ©Kft«©BBB*7-<-K/tyif(W» 

50 ffit^S. 
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[0118] fc*3. m 9 izjF?mm<r>t*mm<o9tfemw 

WS 4*5<fctf S 6 tCfel^T, ffi5<f21e &cfctfffi4fi21 
(W&Ufcffil PIBfc. 

>T7^ -K7*7- K«tP*ff -5 C £ K J; 0 . 
[0 119] #S&i6fl2jgK:*5^T, ffil«21a 

~^3«2ic ^-n^n^eoDfijjtiisrfflnjtsiasffis. 

K3> hD-JW4ffi4*21d tlttfcT&i:. ffi 1 If 21a 
~ffi3«21c ■tftt#«KH*T*4fcJ6C7-f- h'A 7 
?M»lCfflV>**«tt»ir>. *OfcJ&. ffil»21a ~ffi 
3«21c fctt, gitgil^«i|£gffila~lc£lgtt&<<>: 

[0 12 0] (ffi3#li6^S8)B10«, *HJgJBSi(DSEii 

[0121] #«J6t^l§©8?fi««faBl£&B 1 - 1 

«, KigMi^i*ft3 - 1 ommzMfS, 

[0122] mioiZ7R-?&?iz, ^mmmom^mm 
t%mfemm. 1 - 1 <Dmmmmumi£.m&*& 3 - 1 ©p? 
gET-ts. mmm$&2 - 1 ©jb«*», #ttU8E*2' tns 

J:^fC. B»ft«i&$£&B*#3 - 1 ©ftSBfC&ttS . 

[0 12 3] £©fcJ6. *$£»&0BB&»AM£S 
11-1 T'l4, *«tMt8S 2 - 1 £«tn3&tt«£<E>t(fli^ 
*, B9EW-4, ffl*»5**tf*«W6©MJ£ll!flE<© 

^issa^jBi^ge 1 - 1 a. mi nmMmo&mmm 

[0 12 4] ft *s. sfcjtlMiXfttottSftXMMftttB l 
-lflt #8KgP8K;t4, gf«ctKO«tii77l6]<i:it3£-rs 

77 i6j (iaiojc43tt^&*7?(S]) izm-rz>ttffi.%&8<D&ih 
0. ^sk«8 c:btt4»ife«0>»Bj&t»«sft. 
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^. 

[0 12 5] (ffi4£jHB&)Hllf4. 

[0 12 6] iaiUC*-r«fc^^. C»gi^g?j5tf9:«S31-C 

a. mmmzmnfti'T 4wm?T&z. zammmmist 

«31T»4ffi4lf31d «**«F*ta:a. ffi4*f31d «t0± 
W «tffl{Cffi3lf31c , ffi2«31b ^LTffil«31a 

«ttsn*. Susans n5sn»33 

A^T«I2tl5. 81^3314. &t§31a ~31d icMS^a 
[0 12 7] C©a^ffi«6^ti31t4, «Mf34£ 

ixs. ffii«3ia ya-vtzmmmtm 

^«34tC-HSie.n. 4?>^35fC«fcO. amtMfreB 
ift«31a MIV><D»«K:B»T*fc«>0>B©B«a*. ffi 
l*31a (C#^$n-5o fit. ffil«31a CStSttT 

[0 12 8] Hinr^-ri^fc, ;r©*&&iSfei8:»31© 
&itJ5fc«31a ~31d (C(4. &K«c*31a ~31d ^tl^-'tl 

i:*ir>-c®fti«)S«. m.m&&zfmnm&i&mMzm 

feTZtztbiz, 0^Lftli4ScD3l?>y&-?-n-€ t n^'L 

la~ld*?«i^Sn-5. gS8fcj&te. 4 >:/(;:<£ 9 £■ 
$*5fe«31a ~31d #>6ffii2i£*a-5. ffiiUS n-S>S?gt?S 
tt. »SgftSS2a~2d*^UT. KlS**i^Sl3£^®la~ 

ucDpimzwmznrzffimm.'3&2a~'2<i<D-&$ : ffi.t\T& 

30 mmm 31a ~31d ^#^-r^>, Ki5t^l4, «SSSKK2a~ 
2d©— ffi*8Knsra»t, &K§Ma~4d. SSth5a~5dfe 
<ty:^«*W-6a~6dtC<J;0. ; fi«*5<fc^#m*^ 

[0 12 9] Kit«Si^«^^gla~ldl4. ia^^BT 
Sfe-SDDCOtft^^^^tJW SS36lcS^^nSo 

DDC«B36*»6©«B«^J4. Si^«31d ^.kDtii^ffi 
34^n^n^©KigW^if&ft&IBSi-^)#«tS37(DB8gfl 

[0 13 0] CW.t'ptr. **JS}gSI©KigffiaK)$iIffll 
40 gg32T&4. BtK<0«J&S:B«l«T*4ffi4«31d 

LTtft». ffil»31a ~ffi3<«31c ^©K«*&f4ff t)ft 
^. fcfc'U, rcoaj^B«cl$CB31Tl4. ffi4«31d 6 
ffi3*f31c ^. ffi3*31c ^e.ffi2«31b ^. ffi2*§31 

b *^ffii«3ia ^. fn-eni«*^-A'-7P- 
•r-5. z\<Dtztb. mmmsmfflmmm32<D&wiffim3n 

~31d WHBSJ4. ±#*«ktf«T*»0igU**«& 
[0 13 1] ft*5, ffi 1 HJS^<l:fcJ;tfffi2 5«fl2<ii: 

i3)«i(r. ffi4«3id sM<Dm<Dmmm3u ~3ic w>ft 

50 < tt.-cxOBifcWJcWL/T'b. Btt©Wia*ff 



(13) 
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(cUTfci^o cntC^O. &&&«31a ~31d \Z^ 

[0 13 2] d©2jE*J6)gSg»K»«Sij!iWffllfiB32T? 
«. BBft%ftm£&Bla~ldC<tQafl0<)£f»&ftft: 

a?*. a**J:tfi*«**ft-eft»;:H-r*«jfc«tt. ft 

^f-^iH DDCgB36^j2te,ft-&,, DDC gB36ti> 
iMbnfc^-^ro^^Tg**«31d K HIT -5^-* Kg 

Hj-r-s. io 

[0 1 3 3] DDC ^§36(4, gtH3ft;t«iSiS«31d ©& 

T, DDC gB36te, gi^«31d ^ft^ft--©^©^ 

[0 13 4] Sfc.-**J6»*rtt. BH!«34K:fcBB 
*a8SSJ5£^Ble7it|9:lte,nT*5 0, ^»S34fC)R§3 

DDCSI3 6^I6n5. C© DDCgB36*>e.©ft!HW 

«^tt, «ss«34^©BiK©«j&«sasiSi-r«.#B«37 
[0135] *mmBm<DWim&mw)fflfflmw32\t. « 

±©cfc?f;:#S/&£ft-g>. H12tt, DDC glB 361;: 
[0 13 6] ^fy^ (EIT, rsj tlB-T. ) lie* 

HT. DDC Jgfi367WgH;*ft. $iSfe*31d HHK^ftfc 

««je«BldlC«tDill3eS*lfc, K)5t*31d fc««Sft 
tift«©Silt.(5'f>^>?ilt) 50 

[0 13 7] S 2 C43l»T. ffl^fflfigt7-f >^>^7 
BBtOBfiSOlC-r*^, &Sfct§31d ^©l&?£©« 

ft, S4tC»ff-r-5. S4fc*JV>T, 
£ftfcg?ft«31d ^©B»©iW6*K:*tJHT, «H« 
34tB*SftfcRiJfe«©KBB*t»€aft. S6iS8 

[0 13 8] S 3K*5^T, «»« 34^j&67K£& 

At5 (fftA) *», *fcfifli9i!«34'N©&«5:©&A£ 40 
fflkf* (fgB) CttCcfcO. «»«34K«*fSft& 
B«t«?©Bi8*Sr©TS-&-5^i:^5£$ft. 
S 5 fC&I^T. faA*,fctffgBffll)m*SfflrS 
&£3ft&. f IT, #SA*i«fctJC#&B©ti-r 
ft3ft*»3£*ft/t*»*«S 4lCA*Sft, «®«34»'iR^$ 
ftfcB8fcifc©Bfi&©SfeJ£KJflt>Sft£. 

[0 13 9] S6(C*3I/>T, &i5fc4f31d iCiRsgSftfcB 
&&©&$&<!:, 8!Btt34l;:JR«3*lfcB%«©B&K 
t©BII*^«&e.ft-5. f*t*)-b. SS«cti31d twiRSf* 
riftlftROllKiti. «»«34K:JKgSft;fcl6ilfcttCD 50 
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&m&.e>&ifelZ7 j - K/ty^SftS. f LT, S7C 

twrr*. 

[0 14 0] S7l:*^T, S 6 IriSHTsfcs&eftfcli 

e-K, MflH-ft. SHAWMS £ I' «i£i5t»gfiK^©}i 
**ff«»A*Sft*. fL-T, cftfcWH^te. S2l: 
7^-F7*7-FSftTI6«fc*31d ^©««©«I6« 
©»3tCfflV»6ftattt>K, S SIC^^-K^* 1 ?- 
HSftT«»«34£B*Sft&Bft«©BBB©«Tft 

[0 14 1] S 8C*t>T, Bft«31d fc«*Sft£« 

«c»©KBap**«i3e$ft, sic^fr-rs. bit. ci© 
s 1 ~s 8 suttjjg-r. c©j:5{^ **i6^Ttt, 
K*©«i&a©ftje«jn?tt. a^M(r«*?S3id ic* 

«SftfcH*«©B»*©ji«BSB«7-< - H/ty <7 
£i9!5£L. ^t»Td©Ba!«34CiRif$ftfcK«c?K©B 
BS6C«*#7j-ffi»©li**frt<tt>lc. SltWSld 

*t, **ifi»*»c«i:fttf. mmmm&ffi%mm.T2>& 

gt«31a ~31d ©5%ffl'M< tfcSffi^l&SnsS 
ttflttld <t«S«34£{C^ft-?ftg?B&ajft«!lj£&Bl 
d. lefcBBU BfigE*®»)J£gBld, le (:: <fc 0 f# 6 
ft4»»iCS^T. §i^«31d *3J;r/«iflH34<h{r 
*ft*ftB*£ft*ltife«©ll»B£. -yj-YnvZ 

[0 14 2] ^fttC^O, SS$«31d fCJR$$ftfcB«c 
«©BB*IW»©l6«tt£«*K:i$l±-r-5 it^f 

»BB©»BB«^©tf6t5*«:/h*<T*. 

BH*&©±#*?ise«jfctti«-rs c fcatiaiiBiJSc*. 

[0 14 3] ***»*KJ:fttf. Cft*TBP« 

-«©i!i«C*W*«[|lBB^». BSfc«31d OAitX 

86. «B«S*-T«»ili^figttB«©BBffi®IPi©J£:Stt 
[0 14 4] 

(njfi^ji) 0 1 ~h 7 (cs-ra^^stis«ii2©&^gt 

If 11a ~lld m 1 lc*-rSSigffiji^ai|^^Bla~ld 
Sft*SI^«i&i^*§§14(- < J:0. 4lltift«J:tf«{bft 

aacMtsttbt:. DDc^gi9A^e©(f mz «t 

0. Kffi (Btt) ©ttl&fi©7-f-HAy^tt«*jJ:tf 
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lttKifeR*i2©**«lid *5<fctf!S3ffilld tti^ni: 

[0 14 5] -rftfr*.. S^tflld :fc<fctf|g3«llc 
&1#©1SJP. ««*±tf9-f >aflEtlli!fe»lla . lib 
h*M^<t&*a*-&^-ti-T. &&«lld *±tXJB3«llc 
bfc. 

[0 14 6] a*. 0 1 ('tkTJ: 5 C. *%1KM(=:&V> 

Tt>. ^ss*^»i)£^sia~idtt. *«©;&-g>mjg© 

®Kft4a~4d» iaftW-5a~5d*3<k^«*W-6a~6d«rrt 

*bfc. dtur±o, ^u^Deu>sj«5KS«a«8si 

3t*B**3a~3dCrt»an*:IBSIflMS2a~2dft»n* 
[0 14 7] **Jg«»JTtt. #-fe>tJ— TJBJtU&tS* 

s:. 0 6(a) i5<fctf0 6(t>) \zmTmmmm&&zfimt 
§§2o c «k o tc m * -r «. «t o iz m& b fc . 

[0 148] ia4(c^-Tcfc5IC. ttftftSttiM^ 

^Hia~idfi. mmmiu ~iid ©ffl^jS^KtsMb 

fc. ^bT. #>^13a ~13d \Z&<om&im$:—Jjfa'^ 
»®toK:im/sec rosft^Toft-r^tlc.kOE^iSSD^ 
fllfWbfc. $ 2 IC^kTJ;5I^ ®*fMa~4d'\© 

#»Siig&8a~8dlC/1-v' ! g : 9a~9d£l8:BbT. ISS 9 
»8S«8a~8d*3£JWWfc«c»bfc. 
[0 14 9] H4»;^bfct*0S-Kffi« Ha 

~nd (DMmiB.mz&mm.m&mfemwiti^iA&iBiW. b 

[*IT-©1S3; BSBtrJkbfc. Sfefc. ftifM** .!:#.*> 5^ 

*r*ig«aj-e(i. S3*<tytia4tr^-ri;3tc. &be 
«ki4, tt*o»±o&«>jcatai6«tti9!Wft*»ofc. 

[0 15 0] 013tt. SS4«lld KUXSSnfc&tfcSK© 
K«K©BSHian6%T<&t>TSS3«llc ICtt&ifcSrfH; 
l&bftl»tfcl!E«»C*W*|fc»flE©««f«ft*Yb«)«r*S 
«ty7'7"C»4. *&, H14tt, m 4 Wild ICJR^S 
nfc««c«©lfc«*©B«li*»15.5X-pftoT»3fl|ll 

[0151] @i3{cy7 7-e*-r<fc-5(c> ttttw-rtt. 

SfS4fflflld TSE»«^±0.5 %&3hL. gS3«llc "Ctt 
»»**<± 1 XSE»b&. C©fc», JMttflld ^©& 
«£©{«&Stt. S7c6mVHr ^6ft/h0m 3 /Hr ©SSfflt? 
7C^<^i*bfe. 

[0152] cnir^b. si4t-y^7-e7K-r«fc-5tc 
*nmm\z.*tiyt* ss4«iid &<fc<y:sg3<fiic tn* 
n-e©&igffi©S:KjS£. Dfnfe±o.5 %fcfliiH-c* 
Ac. cotztb. ^4Hfiid *5«fctfs§3*iic ^-n-?n^ 
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[0153] Hi5«. vcMLm&z.ttfmm^n* n\z 

[0154] c©«te>f', *»w«fc±ntf, s^wi* 

atrmzfto z\iiffi-Q%z>. ccotztb. mm<nmmi3.& 
m&mg* fr-D&m<Di&&7F!nz£2>mmw&yc±iz8i 
io c^t^-ctt. cntcio. &Hft*i©g£igg£mii 

[0 15 5] (*Jg{*J2) Hll*«tlXH12t:*-r*5fiW 
ff|(OaiMtttttt<i3ia:. CCD*»ipifll0£|ftgftKffi31 

[0 15 6] @16«. S£*09©a^KJStK«tcJ:SKiS 

ww(»mffcmmmm3uz&z>&mmo)$£mviR<D-M& 
20 Tjk-r^f^yx&^o ^-rtifc. gs&«3id cjR^snfc 

[0 15 7] 016*3cfc^017S'*ttfc-r5C:<!:tCj;O. * 
'hTSiitl:, lta©&iK©&il&Sa<i£b<fl£a*S*i 

[0 15 8] intiD, *«^«t«fcn«, B*«n? 

»3S!lSlKa' (%) l:#f4«»t)i«ft»Sn. £ 
R*tt««aiSnfci:t!!«b*>5. *7c. &8fc«31d tc 
JR*a*lt««c«©K»«3&». IS5£B£iiga (%) 
50 «<TB«Cd:Atft<ft0. iftTAd>J(£*(>fittS 

[0 15 9] 

b. *56W»±^*^fiB«HrlS3e3nSt)©Tttft^. * 
St«*©ftoi**i:oir>Tt»*l/<I«t6 

[0 16 0] Sfc. =&SIJgB^*5«fct;#*Jg^J©giB^ 
40 ofc. b^b, *56^«^d>«)fig«lCfE5£SnSfc©t? 

[0 16 1] Sfc, S-*S6Bffi*J:^«-lllig«©ittBfl 
tt, *f£^©Kj8«a«8»J^KS*J;DtK«5«l 

*^BJ«, A^»<5^«HC(S3£Sn€>fc©T«ftU. 

Bfl©«sB&«, &mmizw®ztitzmmm$:mmMizm-r 

mmmm<Dmiti®m t<»r$izw>m2n. mmmizw.®z 
so nfr&mm&&&®w^mi&wzWL-rttit)<Dffi9&*. m 
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[0162] £ 6 fc. HI 1 ^Sf^~SfS 3 mg^SgfcJ; 
[0 16 3] 

sns i &tz.\z2\&±.<D&Vim%>&vmmm j tn^n\z 
[0 16 4] *5£^ir^*^gESSe«i©IWSgi'ctn 

&\z. mmm<Dmmmit\z-7 4-\*ny>7M'®*:®. 

[0 16 5] i£t>\z, *¥&w\zfrfrz>Mmm&mffl'mm 
miz£ti\t. Tffimv>mmmizifii<&-2tifzmmwLZ±.ffi 
#j iz mm t s m mm * - a- - v d - s -b- & ^ ©g 
^&i£t9:«i n & # & ommm &mt%W) \zm%. u . 
z\<r>Mfei&3&&f&®.v>&l&m\z7j--\zrty>7-?z>. z. 
<ntztb. &&fcm<DWtmmzmTEiz&z>z:i:tfT'%z>ii 

<hfc{cg?ffi^©|j5C¥&£<£^T&;r£:fc-C#5. 
[0®©fBj¥ft»aiW] 

[0i] nmMm-cm^zm&mmmmfem&ntoMm 

[0 3] migtmmmm^mmvtzfs mmmmommm 
smfflfflmMnmwmv-Mzm&mz^mwm-efo 

[0 4] mi*ligJgfig©i6*SSifi«S1BKIB*«fi)c-r2. 

*«w ©«b§ £ *rR m 0 -c * s . 

[0 5] m l«~»4*-€-n-€ t ti-C©KX4r-;Kse!)« 
[0 6] 0 6(a) . 0 6(b) tt. ^n^'n. ifi&Sffi. 




(15) #12 0 0 0-3 1 3 9 7 9 

mtik its co iii <t n^'notf^M i ^ $ 
tfcffisi tc us -r * y ^ ^ t * s . 
[0 7] ^sth. a*«-*±t«*«*«-fcj:o»6nfc 

SlI)£fflCO5aScoSlSS:^t-|ft^0-C* 1 -5„ 
[08] 08(a) tt. ^2||ig^Sg-Cffl^S, Toftfflco 

*o. 0 8(b) »4. m2mt&Bm<<D$i®i&&mffl'fflmm 
zmmmm&ffiizmm b/tttRss-riiMBH-e**. 

10 [0 9] DDC JgSfr*ittSKffico«*&g(Dftj£S[St©8!£ 
nS;St7 D— 0T&3. 
[0 10] « 3 «Jt*ft<DMftXttM£lfcB0>fttMI 

[011] a^%itiMtoft«ifcatt«mft«6. %r 

[0 12] DDC SB£J:«ltMW^S®ft&ttJ|C0tt 

[0i 3] uss^j i k*v»t. jB4*tJR*anfci6tt 

[0 14] Hlt«| 1 fc*HT. *4ttC«*£nfcKtt 
?&©&itS© a *fc**15. 5% Tab o TSg 3 If \Z JR^a tl 
fcK«c^©KSS©eS«i*Ul%T»-5®^©*l«WCaj 

[0 15] **« 1 fcfcWt, tttt«*i«fcCX*i8^«-e 

[0i6] mmm 2 iz&^r. rnxmnmntimmmffiiz 

30 [0 17] mMM 2 K^ViT. *891ffl®%KB%ttfll 

1 mmmmmm^m 

2 mmffi& 

3 ssssa^si^gs*** 

4 ft&M- 

4-1 , 4-2 &Hi8B 

5 ®«th 

6 *«*ti- 

40 11 gftW 

13 3l?>>^ 
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